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Art Unit: 2815 

Response to Amendment 

1. Claims 1-10 are pending in the instant application. The preliminary amendments 
are entered. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: Please change 
"base contact" to be "body contact" on line 14. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



4. Claims 1 and 5 are rejected under 35 U.S.C. 102 (b) as being anticipated by 
Uesugi et al. (US Patent 5,708,286). 

Regarding claim 1, Uesugi discloses a trench field effect transistor (trench-FET) 
comprising: 

a semiconductor body [FIG. 1, 40; column 5 line 35, "semiconductor substrate"] having 

opposed first [top] and second [bottom] major surfaces; 

a source metallization [FIG. 1, 80] at the first major surface [top]; 

source contact regions [FIG. 1 , 50] of semiconductor [as above] doped to have a first 
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conductivity type [n+] at the first major surface [top] in contact [per FIG. 1] with the 
source metallization [80]; 

body contact regions [FIG. 23, p implanted area on the far right side of FIG. 23; 
implanted at FIG. 21 by column 10 lines 32-37] of semiconductor doped [column 10 
lines 32-37] to have a second conductivity type [p] opposite [p versus n] to the first 
conductivity type [n] at the first major surface [top] in contact [FIG. 23, far right side] with 
the source metallization [80]; 

a drain region [FIG.1 , 20, 10] of first conductivity type [n] under [bottom] the first major 
surface [top]; 

a drain contact [FIG. 1 , "D"; column 5 lines 44-46] connected to the drain region [10, 
20]; and 

insulated gates [FIG. 1 , 30, GIS2] including a conductive gate [30] in an insulated trench 
[FIG. 1 , 30, GIS2; FIG. 1 9-23, 30, GIS2] for controlling current flow [inherently a FET 
gate] between the source contact region [50] and the drain region [20, 10] through mesa 
regions [FIG.s 29-30 shows plan view including mesas between trenches] between the 
insulated gates [FIG. 30; 30], 

wherein the source contact regions [50] and base contact regions [same as the body 
contact region] alternate laterally [per FIG 26-33] across the first major surface [top], 
with the source contact region [50] arranged in [the source is bounded by the trench and 
not in direct or electrical contact with the gate electrode as enabled by the applicant] the 
insulated trench [insulated by GIS2] above the insulated gate [30]. 
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Regarding claim 5, Uesugi discloses the trench-FET according to claim 1, wherein the 
drain regions [20, 10] include a drift region [20] of lower doping [n-] above [spatially 
above per FIG. 1] a highly doped drain region [10] of higher doping [n+] than the drift 
region [20, n-], both drain [10] and drift regions [20] being of the first conductivity type 
[n]. 

5. Claims 6, 8 and 10 are rejected under 35 U.S.C. 102 (b) as being anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Uesugi et al. (US Patent 
5,708,286). 

Regarding claim 6, Uesugi discloses the trench-FET according to claim 5 wherein the 
doping in the drift region [20] is below 1x10 17 cm 3 [FIG. 1, n-] and the doping in the 
highly doped drain region [10]is above 1x10 18 cm 3 [n+]. It is well known in the art to 
make an n+ region as high as 1x10 22 for the purpose of providing good ohmic contact 
and a n- drift region doping of 1x10 15 ~ 16 cm 3 is also typical concentrations for the 
breakdown voltages of Uesugi. 

Regarding claim 8, Uesugi discloses a method of manufacturing a trench-FET, including 
the steps of: 

providing a semiconductor body [FIG. 1 , 40; column 5 line 35, "semiconductor 
substrate"] having opposed first [top] and second [bottom] major surfaces doped 
[column 9 lines 55-57] to be of first conductivity type [n] to form a drain region [10]; 
implanting [column 9 lines 55-57] a body contact region [FIG.s 21-23] at the first major 
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surface [top] of semiconductor doped to be of a second conductivity type [p] opposite 
to the first conductivity type [n]; 

forming [column 9 line 44 to column 10 line 31] trenches laterally [FIG.s 26-33] across 
the first major surface [top] alternating laterally with the body contact regions [as above], 
the trenches extending below [per FIG. 21 -23] the body contact regions [as above] 
defining mesa regions [FIG.s 29-30 shows plan view of mesas] below the body contact 
regions [FIG. 21-23] between the trenches [GIS2 & 30]; 
forming insulated gates [30] in the trenches [GIS2 & 30]; 

depositing [column 9 lines 55-67] source regions [50] of semiconductor doped to be of 
the first conductivity type [n+] in the trenches [the source is bounded by the trench and 
not in direct contact with the gate electrode as enabled by the applicant] above [per FIG. 
1] the insulated gates [GIS2, 30]; and 

depositing [using deposition techniques to form metallization layer is standard and well 
known in the industry] a source metallization [80] at the first major surface [top] 
contacting the source regions [50] and the body contact regions [FIG. 21-23]. 

Regarding claim 10, Uesugi discloses a method according to claim 8 wherein the step 
of forming insulating gates [GIS2] in the trenches [as above] includes the steps of 
forming [column 10 lines 21-23 "oxidation"] insulator [GIS2] on the sidewalls and base 
[as shown] of the trenches, forming [column 10 lines 25-26] gate conductor [30] in the 
trenches to a depth below [per FIG.s] the top of the trenches and forming [column 10 
lines 21-23] gate-source insulator [GIS2] in the trenches above the gate conductor [30]. 
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6. Claims 1, 5 and 6 are rejected under 35 U.S.C. 102 (e) as being anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Schaffer (US Patent 
7,253,475). 

Regarding claim 1, Schaffer discloses a trench field effect transistor (trench-FET) 
comprising: 

a semiconductor body [FIG. 3] having opposed first [top] and second [bottom] major 
surfaces; 

a source metallization [FIG. 3, 83] at the first major surface [top]; 
source contact regions [FIG. 3, 31] of semiconductor doped to have a first conductivity 
type [n+] at the first major surface [top] in contact [per FIG. 3] with the source 
metallization [83]; 

body contact regions [FIG. 3, 34] of semiconductor doped [p+] to have a second 
conductivity type [p] opposite [p versus n] to the first conductivity type [n] at the first 
major surface [top] in contact [FIG. 3] with the source metallization [83]; 
a drain region [FIG. 3, 33] of first conductivity type [n] under [bottom] the first major 
surface [top]; 

a drain contact [column 1 line 49 "drain terminal"] connected to the drain region [33]; 
and 

insulated gates [FIG. 3, 41] including a conductive gate [72, 42] in an insulated trench 
[FIG. 3, 4] for controlling current flow [inherently a FET gate] between the source 
contact region [31] and the drain region [33] through mesa regions [between adjacent 
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power devices] between the insulated gates [FIG. 3; 41], 

wherein the source contact regions [31] and base contact regions [same as the body 
contact region] alternate laterally [column 1 lines 12-37 describes multiple power FETs 
connected in parallel] across the first major surface [top], with the source contact region 
[31] arranged in [per FIG 3] the insulated trench [4] above the insulated gate [41]. 

Regarding claim 5, Schaffer discloses the trench-FET according to claim 1, wherein the 
drain regions [lower n+ region not shown] include a drift region [33] of lower doping [n] 
above a highly doped drain region of higher doping [n+] than the drift region [33], both 
drain [not shown] and drift regions [33] being of the first conductivity type [n]. It would 
have been obvious to one of ordinary skill in the art at the time that the invention was 
made to place an n+ region on the backside of the FET of Schaffer for the purpose of 
providing an n-type region of high enough doping to form an ohmic contact. 

Regarding claim 6, Schaffer discloses the trench-FET according to claim 5 wherein the 
doping in the drift region [33] is below 1x10 17 cm 3 [FIG. 3, "n"] and the doping in the 
highly doped drain region [as above] is above 1x10 18 cm 3 [as above]. It is well known in 
the art to make an n+ region as high as 1x1 0 22 for the purpose of providing good ohmic 
contact and a n- drift region doping of 1x10 15 ~ 16 cm 3 is also typical concentrations for the 
breakdown voltages of Schaffer. 
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Allowable Subject Matter 

7. Claims 2-4, 7 and 9 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul A. Budd whose telephone number 571-272-8796. 
The examiner can normally be reached on Monday to Friday 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



/Paul Budd/ 



/Jerome Jackson Jr./ 

Primary Examiner, Art Unit 2815 



